Atriplex species/cultivars [Atriplex nummularia, A. canescens (Santa Rita) and A. canescens (Field Reserve 1)] were compared in terms of chemical composition and in vitro digestibility. The plant material was sampled at different seasons (autumn and winter) and from different sites (Hatfield in the Gauteng Province and Mier and Lovedale, both in the Northern Cape Province) and were analysed for crude protein (CP), neutral detergent fibre (NDF) and in vitro digestibility (IVOMD). The CP and IVOMD of the leaves were higher than the stem for the Atriplex species. Leaf percentage for the autumn samples was not affected by species at Hatfield and Mier, but A. canescens (Field Reserve 1) had lower leaf percentage at Lovedale as well as for winter samples at Hatfield. At Lovedale, however, A. nummularia had the highest leaf : stem ratio compared to A. canescens (Santa Rita) and A. canescens (Field Reserve 1). Atriplex nummularia had a higher CP concentration than A. canescens (Field Reserve 1) and A. canescens (Santa Rita) at both Mier and Lovedale, but species/cultivar had no effect on CP concentration at Hatfield. Autumn samples had a higher CP concentration than winter samples at both Mier and Lovedale, but season had no effect on the N concentration at Hatfield. Atriplex nummularia had a lower NDF and higher IVOMD concentration compared to A. canescens (Santa Rita) and A. canescens (Field Reserve 1). Autumn samples were less fibrous and more digestible than winter samples. Atriplex nummularia seems to be better in terms of its nutritive value compared to A. canescens (Santa Rita) and A. canescens (Field Reserve 1), with better quality forage in autumn than winter.
Introduction
In semi-arid and arid rangelands of South Africa forage availability and quality is often limiting due to extremely low rainfall and drought conditions. In these areas Atriplex species has been identified as adaptable species that produce good fodder to increase animal production. The adaptability is mainly due to their ability to tolerate drought and salinity (Le Houérou, 1992 , Malan, 2000 . However, the nutritive value is related to the palatability of the fodder for a given animal type, which in turn is affected by phenological stage at harvest, plant parts and season of use (Squires & Ayoub, 1992) . At an earlier stage of evaluation, the nutritive value of the feed could be ranked based on chemical composition and in vivo digestibility of the forage. This study was undertaken to compare Atriplex species/cultivars on the basis of their chemical composition and in vitro digestibility when harvested at different seasons from different sites.
Material and Methods
Atriplex species/cultivars (Atriplex nummularia, A. canescens Santa Rita and A. canescens Field Reserve 1) were established at three sites (Hatfield in the Gauteng Province and Mier and Lovedale, both in the Northern Cape Province) and the plant materials were harvested both during the autumn and winter season. It was separated into leaf and stem material and then dried in a forced draught oven at 60 °C for 24 hours. The percentage of leaf material was determined. Representative samples of the edible forage harvest were analysed for crude protein (CP) according to AOAC (2000) , NDF according to Robertson & Van Soest (1970) and in vitro organic matter digestibility (IVOMD) according to Tilley & Terry (1963) as modified by Engels & Van der Merwe (1967) (Samuels, 1989) .
Results and Discussion
Generally, regardless of the location, the CP and IVOMD of the leaves were significantly higher than that of the stem for all Atriplex species (Table 1) . This is in agreement with Wilcock et al. (2004) who found higher CP and IVOMD in the leaves than in the stems for three browse species. a,b means within a column followed by different superscripts differ at P <0.05.
1,2 means within a row followed by different subscripts differ at P <0.05.
The interaction effect between species/cultivars, season and sites were significant for the leaf percentages. Percentage of leaf for the autumn sample was not affected by species/cultivar in Hatfield and Mier, but in Lovedale A. canescens (Field Reserve 1) had a lower leaf percentage compared to the other two Atriplex species/cultivars (Table 2) . For winter samples, A. canescens (Field Reserve 1) had the lowest leaf percentage compared to the rest of the samples collected from Hatfield and Mier. At Lovedale, however, A. nummularia had the highest leaf percentage compared to the other two A. canescens species.
The interaction effect between species/cultivars and site as well as between season and site were significant for CP concentration of the edible forage material (Tables 3 and 4) . A. nummularia had a higher CP concentration than A. canescens in samples collected from both Mier and Lovedale, but the difference between the species was not significant in Hatfield. The CP values recorded in Hatfield for both A. canescens spp. and A. nummularia were lower than the CP values reported for the respective species by Benjamin et al. (1995) whereas in Mier and Lovedale the CP values were higher than that reported by Benjamin et al. (1995) . Autumn samples had a higher CP concentration than winter samples for samples collected from Mier and Lovedale, but season had no effect on the N concentration of samples collected from Hatfield.
There was no interaction effect between species/cultivars, season and site in terms of the NDF and IVOMD of the samples. However, the main effects of species/cultivars, season and sites were significant for NDF and IVOMD concentrations of the edible components. Generally A. nummularia had lower NDF and a,b means within a column followed by different superscripts differ at P <0.05.
1,2 means within a row followed by different subscripts differ at P <0.05. a,b means within a column followed by different superscripts differ at P <0.05.
1,2, 3 means within a row followed by different subscripts differ at P <0.05.
higher IVOMD concentrations compared to A. canescens (Santa Rita), but the differences between IVOMD of A. nummularia and A. canescens (Field Reserve 1) were not significant (Table 5) . Benjamin et al. (1995) also reported a higher IVOMD for A. nummularia compared to A. canescens. In contrast to our study, Watson (1990) 
Conclusion
A. nummularia had a higher crude protein concentration than the two A. canescens species in the Northern Cape where the autumn samples were also higher in CP than the winter samples. Atriplex nummularia had lower NDF and higher IVOMD concentrations than the two A. canescens species, resulting in a higher nutritive value. As expected, the leaves had higher CP and IVOMD values than the stems.
